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I. INTRODUCTION 


The cost of procurement 1S an important element in the 
weapons acquisition decision making process within the 
Department of Defense. "In the late 1960's, rapidly 
increasing costs for new weapons systems gave impetus to the 
use of procurement cost as a design parameter comparable in 
importance to performance and schedule" (КеЕ. 1). 
Maximization of the number and quality of weapons systems 
procured in the face of budgetary constraints requires that 
fiscal resources be used as efficiently а5 possible. 
Contract costs are reported and monitored to aid in ensuring 
that this requirement 15 met. This monitoring of costs 
permits identification of cost overruns which adversely 
affect the efficiency with which fiscal resources are 
utilized. The earlier cost overruns are identified, the 
earlier investigative actions can be initiated to isolate 
and eliminate their cause(s). 

Use of the proper model 1S a prereguisite for the iden- 
tification of cost overruns. If the model has been proven 
by analysis of historical data to be applicable to certain 
types of contracts, identification of cost overrruns іп 
these types of contracts can be made early, their cause (s) 
corrected early, and the unnecessary expenditure of fiscal 
resources eliminated early. 

This thesis uses historical Navy contract data to deter- 
rine if the Rayleigh model can be applied to contract cost 
Streams, and develops an algorithm for the application of 


this model to historical contract data. 


II. THE RAYLEIGH MODEL 


The Rayleigh model described in this chapter 1s an adap- 
tation of the one used to model manpower utilization in 


[Ref. 2]. 
The density function for the Rayleigh model is 


f(t) = 2ЖаЖГ+*=ехр (-—а*Җьжк=2у, (едп 21) 


and the cumulative density function is 


Е (+) = 1-ехр(-ажекија), (eqn 2.2) 
where 
a = Rayleigh shape parameter, and 
t = time elapsed since contract start. 


Examples of a Rayleigh density and cumulative density func- 
tion are displayed in Figure 2.1. Multiplying Equation. 2.2 
Бу K, the Kayleigh scaie parameter (total contract cost), 
yields an equation which specifies how cumulative contract 


cost, C, varies with time, i.e. 


C(t) = K*(l-exp(-a*t**2)). (еап 2.3) 


Since Equation 2.1 is the derivative of Equation 2.2 with 
respect to time, multiplying Equation 2.1 by K yields an 
equation specifying how the rate of change of cumulative 


contract cost varies with time, i.e. 


CDOT = c(t) = 2ЁКЖа*ї{Жж%ехр{-а*С*&2\, (eqn 2.4) 


Each different a,K pair characterizes a different cost 


distribu ti on. 


1.0 


04 06 08 


02 


Figure 2.1 Rayleigh PDF and CDF, a = .3 


Trarsformation of Equation 2.4 yields an expression 
which is linear in terms of t**2, where t**2 is the abscissa 
and ln(CDO7/t) is the ordinate. The transformation proceeds 


as follows: 


C(t) = K* (1l-exp (-a*t**2)) Шап 2.5) 
CSOT =. (ЧО {(у/а) = 2#КЖКа%ехр(-а®+ж*®2), (eqn 2.6) 


Пру по у1е1435, 


(CDOT/t) -» 2*K*a*t*exp(-a*t**2). (eqn 2.7) 
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Taking the natural logarithm yields, 


In (CDOT/t) = -а(Е “Хау пе“ кају. (есп 2.8) 


This equation, if the abscissa is t**2, is linear of the 


form Y = AX+B, where 


Y = ln(CDOT/t), 
А = -а, апа 
В = 1п(2*К*а). 


Thus, the Rayleigh shape and scale parameters can be esti- 
mated for any cost stream by performing linear regression on 
the transformed reported costs and their associated times 
Since contract start. The regression will permit estimation 


of the values of a and K, where 


a - (slope) = -A, and 


K (exp(intercept))/(-2*slope) = (exp(B))/(-2*A). 
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А. DATA ACQUISITION 


In order to examine the appropriateness of the Rayleigh 
model, suitable Department of Defense contract cost data had 
to Бе procured. As the search through the Department of 
Defense progressed, it became apparent that there was no 
singie computer file in which all past and present contract 
cost data was kept. The data search ended when the Office 
of the Assistant Secretary of Defense, Comptroller, 
graciously supplied a computer printout containing some Navy 
contract data. 

The data package consisted of historical cost informa- 
tion on 110 completed Navy contracts. Each contract was 
headed by the following items: 

1) Contract Nunmter, 

2) Contract Type, 

3) Start Date, 

4) Cost Structure, and 


S)jaueHarusqcturer. 


The роду of the contract report consisted of a column of 
report Gates, each accompanied by the following entries. 
1  RBChS - Reported Budgeted Cost of Work Scheduled. 
2) BCWS - Budgeted Cost of Work Scheduled. 
3) RBCWP = Reported Budgeted Cost of Work Performed. 
4) BCFP - Budgeted Cost of Work Performed. 
5) АСИР - Actual Cost of Work Performed. 
6) MR - Management Reserve. 
7M NENNEGET —-gJarget Cost. 
8) IOTAL ALLOCATED BUDGET. 


DE EAC Contractor's Estimate of Cost at Completion. 
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10) PMEST - Program Manager's Estimate of Cost at 
Completion. 


11) COMPLETION DATE - Expected Completion Date. 


All dollar entries were in units of then year millions of 


dollars. 


В. DATA SCREENING 


Use of all of the information on each contract was not 
necessary to determine whether or not the actual costs could 
be accurately characterized by a Rayleigh distribution. 
Only a contract's start date, report dates, and ACWPs were 
required for this. The ACWPs were cumulative contract costs 
in units of current year millions of dollars as of the 
acccompanying report date, and were reported on a quarterly 
basis. 

Each contract chosen for analysis met two criteria. 
Every contract selected was of at least three years dura- 
tion in order to have a cost stream long enough to permit 
examination of the predictive value of the Rayleigh model. 
In addition, every contract selected had nondecreasing 
ACWPs throughout its life to prevent confounding of the cost 
stream by decreasing ACWPs. 

The 21 contracts in Table 1 satisfied these constraints, 
and the format of their reduced data is shown in Figure 3.1. 
For every contract, the first date in the first column was 
the contract start date, therefore the ACWP at this point 
was always zero. Each succeeding date was a report date for 


the corresponding ACWP. 


С. ESTIMATION OF RAYLEIGH PARAMETERS 


The first step in the estimation of the Rayleigh parame- 
ters from a a contract's cost data, which is generically 


displayed in Figure 3.1, was to change the calendar dates 
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contracts selected were 
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contract Data Format 


Figure 3.9 
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computing fractions of a quarter to the nearest hundredth 


provided a level of precision commensurate with that of the 


calendar report date. In order to transform the calendar 
date into a numerical value, the number of the quarter 
containing the date was determine]. Next, the number of 


days in that quarter that had passed, up to and including 
this date, were divided by the total number of days in the 
quarter to yield a fraction. The sum of the quarter number 
and the fraction was a numerical representation of the 


calendar date. The following is an example of this process. 


19МАҮ76 
МАҮ76 is in quarter number eleven. 
19МАҮ is day 49 of this quarter. 


There a total of 91 days in this quarter. 
49/91 = „54 

11+.54 = 11.54 

19MAY76 1S numerically represented by 11.54. 


The information shown іп Figure 3.1 is displayed in Figure 


3.2 after replacing the calendar dates with their numerical 


Date ACWP 
10227 ШЕ 
12259 acu 
13.03 1427 
14.62 15.9 
etc. etc. 


Figure 3.2 Contract Data Format 


representations. For each of the 21 contracts, two columns 
like those in Figure 3.2 were entered into an APL workspace. 

The next step was to convert the ACWPs from then year 
dollars to 1972 dollars. The APL function in Figure 3.3 
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um the conversion factors provided in [Ref. 3] to 


convert the contract cost data. This function used an 


03 R-INF SETUP ОС:А:В 

11 aTHIS FUNCTION USES A TWO COLUMN VECTOR, INF, AND A TWO 

2] aCOLUMN VECTOR, OC, AS INPUTS. EACH ROW ОР INF CONSISTS 
31 aOF A TIME ENTRY AND AN INFLATION ADJUSTMENT ENTRY. THE 
11 aFIRST ROW OF OC CONTAINS THE NUMERICAL "REPRESENTATION OF 
5] aTHE CONTRACT START DATE AND ZERO. EACH SUBSEQUENT ROW OF 
6] a0C CONSISTS OF THE NUMERICAL BEPRESENTATION OP THE REPORT 
7] aDATE AND ITS ASSOCIATED RAW ACWP. THIS FUNCTION COMPUTES 
3) aTHE REPORT PERIOD EXPENDITURES, CORRECTS THEM WITH THE 

3] aSPECIFIED INFLATION ADJUSTMENT MATRIX APN, OPN, RDT, 

0] aSCN QR WPN, ADJUSTS THESE EXPENDITURES IN ACCORDANCE 

11 aWITH THE BASE YEAR AND THE REPORT PERIOD END DATE, AND 

23 A URÜLATIVELY SUMS THESE INFLATION ADJUSTED EXPENDITURES. 
3] aTHE OUTPUT IS A TWO COLUMN MATRIX WHOSE FIRST ROW 

uj aCONSISTS OF THE CONTRACT START DATE FOLLOWED BY A ZERO, 

5] aAND WHOSE SUBSEQUENT ROWS CONSIST OF A REPORT DATE 

5] aFOLLOWED BY THE INFLATION ADJUSTED ACWPS. 

83 
9] 
0] 
1] 


4-0 
2 921-0 rats 702(:2) 

21:2144 x AC; 5151 Тур (1 4421МЕ(:119.53А(:11):21 
<- 


се г л лг мт 


Figure 3.3 Inflation Adjustment Function 


inflation adjustment matrix and the two column contract data 
Matrix as inputs, computed the expenditure for each report 
period (the interval between successive report dates), 
multiplied the report period expenditures by an inflation 
adjustment matrix, and cumulatively summed these products. 
Пише ос зе the end of a report period was assumed to be 
the inflation throughout that period. 

TO prepar= a contract's inflation adjusted cost data for 
linear regression, ar additional transformation was 
reguired. The numerical date column was designated as the X 
vaciable and the ACWP column was designated as the Y vari- 


able. The transformations performed are shown in Equations 


m= п (аи) (eqn 3.1) 
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XY = Xtx2 | (есейе) 


3.1 and 3.2. The transformation was accomplished by the APL 


function displayed in Figure 3.4. This function used the 

294 iuis PuNCTIAN USES A TWO COLUMN MAT 
A 7 С KIX ОС. A N 

[2] АТНЕ FIRST ROW OF OCI CONSISTS OF THE WOMESTCAL? dd 
[3] aREPRESENTATION OF THE CONTRACT START DATE FOLLOWED BY A 
[4] AZERO. EACH SUBSEQUENT ROW IS COMPOSED OF THE NUMERICAL 
[5] aREPRESENTATION OF THE REPORT DATE AND ITS ASSOCIATED АСЫР. 
[6] ATHE INPUT MATRIX IS TRANSFORMED IN ACCORDANCE WITH THE 
Ем) ARE UIREMENTS OF THE RAYLEIGH MODEL. THE OUTPUT MATRIX IS 
[8] aA TWO COLUMN MATRIX COMPOSED OF THE TRANSFORMED INPUT 

„ЕЗ aMATRIX. 

і111 Д<0,170СТІЗ>Т ТІЛЕГІ 24 

[121] Беса - о) тост 

[13] 8[:1]<8[;:1]-0С1[1:1] 

1141 81:21-«(4203/4 

НА ние ои очи 

521 9 * + = 1 х 
(171 8(:11«8(:11»2 K 
[18] ReB 


Figure 3.4 Rayleigh Transformation of Cost Data 


inflation adjusted ACWP values and their associated times as 
inputs. From this input, the report period expenditures 
were derivec. The length of any period immediately prior to 
a period in which 0 dollars were spent was exterded so that 
it equalled the sum of the lengths of both periods. This 
procedure prevented situations reguiring the computation of 
the natural logarithm of zero. The period expenditures were 
divided by the period lengths to obtain (121225). (dY/dt) 
was divided by the times of the end of the report periods. 
Finally, the times at the ends of the report periods were 
sguared. The result was transformed contract cost data 
whose first column, the abscissa, was t**2, and whose second 
column, the orlinate, was іп ((ат лав A plot of the 


results after the inflation adjustment and Rayleigh trans- 
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formation functions were applied to Contract 1 is displayed 


in #1 gure 3.5. 


CONTRACT 1 


LN(INACWP/TIME ) 





40 во 120 160 
TIME SQUARED 


Figure 3.5 Plot of the Transformed Data of Contract 1 


At this point, preparation of the contract's entire data 
set for linear regression was complete. while the contract 
was active, however, only a portion of its complete data set 
was available for parameter estimation, and the size of this 
portion would have increased as the life of the contract 
passed. These facts were accounted for in all subsequent 
APL analysis functions. The entire contract's data set was 
Civided into subsets consisting of tne data available up to 
each annual anniversary of the contract start date except 


the annual anniversary which was within one year of the last 


reported ACWP. In addition to operating on the contract's 
complete data set, the analysis functions operated on the 
contract's subsets. This methodology permitt2i comparisons 


of the results of the application of the Rayleigh model at 
weir eat erva ls within a contract's life. 
The possibility of the cost data being unluly influenced 


ky externalities such as strikes or political pressures was 
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уегу геа1. To minimize the effects of the effects of these 


possible outliers, the least squares regression function in 


R+LSREGRES OCI;A1;A2;A; р: X; Ys XM; IM 
OCI, AS INPUT. 


ATHE FIRST COLUMN OF ocr IS THE REGRESSION ABSCISSA AND 
aTHE SECOND COLUMN IS THE REGRESSION ORDINAT EAST 

aSQUARES REGRESSION IS PERFORMED. THE OUTPUT" MATRTS nca 
ATWO ROW MATRIX. EACH COLUMN OF THE OUTPUT MATRIX EXCEPT 


BO 

АТНЕ SLOPE AND INTERCEPT FOR AN ANNUAL ANNIVERSARY 
ROCCURING WITHIN ONE YEAR OF THE CONTRACT'S FINAL REPORT 
aDATE ARE EXCLUDED. THE LAST COLUMN OF THÉ OUTPUT MATRIX 
aCONTAINS THE SLOPE AND INTERCEPT OF THE COMPLETE SET OF 
aDATA IN THE INPUT MATRIX. A GLOBAL MATRIX GLOBAL IS 
aCREATED WHICH CONTAINS INFORMATION CONCERNING WHIC 

aDATA POINTS OF THE COMPLETE DATA SET ARE AVATLABLE AT 
aTHE VARIOUS ANNIVERSARIES. 


A1+TRANS ОСТ 
г: 1$(Д+ц ),цхл| (+4 )хД+14 | ОСГЕ; 1] - ФОСГЕ; 1]-ц 


сл 


>BLOOP 
5КТР:АВЇ:41аФ0 0 
A<A +1 

>BLOOP 

END: R<AB 
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Figure 3.6 least Squares Linear Regression 


Figure 3.6 was supplemented by the more resistant three 
group regression function that appears in Figure 3.7. 

In three group regression, as described in ¡Ref. 4], the 
abscissa values were arranged in nondecreasing order of 
Lagnitude, and the data was divided into three groups, а 
left group, a middle group, and a right group. For each 


group, the median of the abscissas and the median of the 
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ReMED X 
aTHIS FUNCTION USES A VECTOR, X, AS INPUT. THE MEDIAN OF 
aX IS COMPUTED. THE OUTPUT IS THE VALUE OF THE MEDIAN. 


XeX[AX] 
Re0.5xX+/X[(T (pxX)+2),1+1 (pX)+2] 


В+ТСВРЕСВЕЅ ОСІ:А:В:С:р:АВ:С1:С2:С3: SYiXL;XMXRi;YL;YM;YR 
aTHIS FUNCTIÓN ірі TWO COLUMN шті XY. A 

aTHE FIRST COLUMN DF XY IS THE REGRESSION ABSCISSA, AND 
aTHE SECOND COLUMN IS THE REGRESSION ORDINATE. THREE 
aGROUP REGRESSION IS PERFORMED. THE OUTPUT MATRIX ISA 
aTWO ROW MATRIX. EACH COLUMN OF THE OUTPUT MATRIX, EXCEPT 
aTHE LAST ONE, CONTAINS THE SLOPE AND INTERCEPT OF THE 
aSUBSET OF THE INPUT DATA SET AVAILABLE AT EACH ANNUAL 
aANNIVERSARY ОР CONTRACT START. IF LESS THAN THREE РАТА 
aPOINTS ARE AVAILABLE, BOTH THE SLOPE AND INTERCEPT ARE 
aSET TO ZERO. THE SLOPE AND INTERCEPT FOR AN ANNUAL 
aANNIVERSARY OCCURING WITHIN ONE YEAR OF THE CONTRACT! S 
aFINAL REPORT DATE ARE EXCLUDED. THE LAST COLU 

aTHE OUTPUT MATRIX CONTAINS THE SLOPE AND INTERCEPT. OF THE 
aCOMPLETE SET OF DATA IN THE INPUT MATRIX. 
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Figure 3.7 Three Group Linear Regression 
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ordinates were computed. The medians of the right and left 
groups were used to compute the initial value of the slope 


as follows: 


RO = (YL-YR)/ (XL XR); (еап 3.3) 


мһеге 


median of the left group's abscissas, 


XL 
YL = median of the left group's ordinates, 
XR = median of the right group's abscissas, and 


YR = median of the right group's ordinates. 


The initial value of the intercept was computed as follows: 


BO = ((YL-AO*XL) + (YM-AO*XM)+ (YR-AO*XR))/3, (eqn 3.4) 
where 
XM = median of the middle group's abscissas, and 
YM = median of the middle group's ordinates. 


The values of the slope and intercept were used to compute 


the values of the residuals for each data point, i.e. 


R = Y-(BO+A0* (X-XM)). (eqn 3.5) 


These residuals were then substituted for the ordinates in 
Equations 3.3 and 3.4 and used to generate a set of adjust- 
ment values, A1 and B1, to the initial slope and intercept. 
Thus, АОФА1 ап4 80481 were the values of the slope апа 


intercept for the original data after two iterations through 
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this ргосе55. A second set of residuals was computed by 
using A1 andi B1 as the slope and intercept and repeating the 
substitution process. Each iteration yielded an adjustment 
to the initial slope and intercept. These iterations were 
continued until either there was a less than 1 percent 
change in the initial slope and intercept values, or until 
50 iterations were completed. The sum of all of these iter- 
ative adjustments were added to the initial values of the 
slope and intercept to yield the final values. Use of two 
different linear regression methods allowed greater flexi- 
bility їп fitting the Rayleigh distributions because a 
choice between two sets of estimated Rayleigh parameters 


could be made for each contract's lata subsets. 


ReRAYPARAM AB: A; AK 

aTHIS FUNCTION USES À TWO ROW MATRIX, AB E 
AFIRST ROW CONSISTS OF A VECTOR OF SLOPES, AND THE SECOND 
ACONSISTS OF A VECTOR OF INTERCEPTS. THE RAYLEIGH SHAPE 
AAND SCALE PARAMETERS ARE COMPUTED. THE OUTPUT MATRIX IS 
AA TWO ROW MATRIX WHOSE FIRST ROW CONSISTS OF A VECTOR OF 
ARAYLEIGH SHAPE PARAMETERS AND WHOSE SECOND ROW CONSISTS 
AOF A VECTOR OF RAYLEIGH SCALE PARAMETERS. 


а 
A+(AB[1;]z0)vAB[2;)=0 

АК-А/АВ 

А4КГ1:14-3/АВГ1:1 
АК(2:14-0(-42хХ4/АВГ1:1 )хкА/АВГ2:1 
R+A\AK 


S HI rcc игл 
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Figure 3.8 Derivation of Rayleigh Parameters 


The final step was to derive the Rayleigh shape and 
scale parameters from the slope and intercept values. The 
APL function shown іп Figure 3.8 accomplished this task. 
This concludes the procedure for estimation of the Rayleigh 


parameters from raw ccntract cost data. 
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А. DATA FITTING 


The accuracy of the Rayleigh shape and scale parameters 
derived for each contract by least squares and three group 
regression was dependent upon the linearity of the relation- 
Ship between the transformation ordinate and abscissa, and 
upon how well the regression methods characterized this 
relationship. Since the transformation did not produce 
perfect linearity and since the results of the two regres- 
sion methods were not always in agreenent, the Kolmogorov 
goodness-of-fit test described in (Ref. 5] was applied to 
the derived Rayleigh distributions and the empirical infla- 
tion adjusted cost distribution in order to identify the 
poorer data fits. 

The hypotheses of the Kolmogorov test are as follows. 

Null hypothesis; The inflation adjusted 


ACWPs fit the” completely 
specified Rayleigh distribu- 


tion. 

Alternate hypothesis: те оаа о adjusted 
AC do not Fit ene 
completely. | ‚specified 
Rayleigh distribution. 


The Kolmogorov test statistic was the largest element of the 
vector composed of the absolute differences between the 
enpirical distribution and the specified distribution. The 
desired significance level was 5 percent. Quantiles of the 
Kolmogorov statistic are tabulated in [Ref. 5). The APL 
function in Figure 4.1 computed the Kolmogorov statistic for 
a specified Rayleigh distribution and an empirical distribu- 
Lyon. For each contract, the Kolmogorov test was performed 
twice; the first test was applied to the empirical distribu- 


tion and the Rayleigh distribution as estimated by least 
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В=ААКК КОГМОУ 0С;4:В:М1:М2:ЕТ;ЕЕ 
ATHIS FUNCTION USES A TWO ROW MATRIX, ДАКК, AND A 
UT THE FIR 


aREGRESSION AND NOT REJECTED BY THE KOLMOGOROV TEST: THE 
aSECOND AND FOURTE ROWS CONTAIN VECTORS OF RAYLEIGH SHAPE 
aAND SCALE PARAMETERS, RESPECTIVELY, DERIVED BY THREE 
AGROUP REGRESSION AND NOT REJECTED BY THE KOLMOGOROV TEST. 
aTHE FIRST ROW OF OC IS THE NUMERICAL REPRESENTATION O 
ATHE CONTRACT START DATE FOLLOWED BY A ZERO. EACH SUBSE- 
AQUENT ROW IS COMPOSED OF THE NUMERICAL REPRESENTATION 

aOF THE REPORT DATE AND ITS ASSOCATED INFLATION ADJUSTED 
aACWP. THIS FUNCTION SELECTS THE APPRORIATE KOLMOGOROV 
a.95 QUANTILE TEST STATISTIC. FOR EACH REGRESSION METHOD, 
aTHE KOLMOGOROV STATISTIC IS COMPUTED, THE SETS OF 
aPARAMETERS NOT REJECTED ARE INDICATED, AND THE VALUES OF 
ATHE ACCEPTED PARAMETERS ARE LISTED. THE OUTPUT IS A NINE 
aROW MATRIX WHOSE FIRST ROW IS A VECTOR OF KOLMOGOROV TEST 
aSTATISTICS, AND WHOSE SECOND AND THIRD ROWS ARE VECTORS 
aOF THE ROTMOSOROY STATISTICS FOR LEAST ВИА AND THREE 
aGROUP REGRESSION, RESPECTIVELY. THE TH AND FIFTH 


E 

aPASSING OF THE KOLMOGOROV TEST AND O ELI CH FAILURE TO 
aPASS THE KOLMOGOROV TEST. THE SIXTH AND SEVENTH ROWS 
aCONTAIN THE VECTORS DERIVED BY LEAST SQUARES REGRESSION, 
aOF THE RAYLEIGH SHAPE AND SCALE PARAMETERS, RESPECTIVELY. 
aTHE EIGHTH AND NENTE ROWS CONTAIN VECTORS, DERIVED BY 
aTHREE GROUP REGRESSION, OF THE RAYLEIGH SHAPE AND SCALE 
aPARAMETERS, RESPECTIVELY. ROWS SIX THROUGH NINE, 

a ZEROES DENOTE А ТЕПЕ TO PASS THE KOLMOGOROV TEST. 
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Figure 4.1 Kolmogorov Test 
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squares regression and the second test was applied to the 
empirical distribution and the the Rayleigh distribution as 
estimated by three group regression. The results of the 
Kolmogorov tests are listed in Table 2. The entries in each 
of the first ten columns show the results of the application 
of the Kolmogorov test to each contract's data subsets. The 
rightmost column shows the results of the application of the 
Kolmogorov test to each contract's complete data set. For 
each pair of rows associated with each contract, the first 
row displays the results when least squares regression was 
used to estimate the Rayleigh parameters, and the second row 
shows the results when three group regression was used. 

For each contract, except Contract 21, the Rayleigh 
parameters estimated for the complete data set by at least 
one of the regression methods passed the Kolmogorov test. 
In 8 contracts, Contracts 15. 77 О дин or 17, and 213 
every contract subset passed the Kolmogorov test as did the 
complete data set. All contract subsets in Contracts 2, 6, 
18, and 20, however, failed the Kolmogorov test despite the 
the fact that their complete data sets passed it. The 
remaining 9 contracts exhibited mixtures of passing and 
failure of the Kolmogorov tests in their contract subsets. 
Since the empirical distribution changed as subset size was 
increased, failure of the Kolmogrov test early in a 
contract's life did not preclude passing of the test later 
on in the cost strean. This table has shown that the 
Rayleigh modei, when applied to the complete contract data 
set can pass the Kolmogorov test. The proper way to use the 
results of this test would be to not use the Rayleigh model 
whenever the Rayleigh distribution derived by either regres- 
Sion method fails the Kolmogorov test. Thus, the applica- 
bility of the Rayleigh model was rejected for 7 contracts, 
Contracts 2, 5, 6, 8, 18, 20, and 21, based on the failures 


of the Kolmogorov tests in their contract subsets. 
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TABLE 2 
Kolmogorov Test Results 


Contract 
End 


E 
4 5 


S 


2 


: 
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The Rayleigh model, based on the results of the 
Kolmogorov test, has proven applicable to modelling contract 
cost streams in 14 of the 21 contracts examined. The ques- 
tion of whether or not the results for these 14 contracts 


show any predictive merit needs to be addressed. 


В. PREDICTIVE CAPABILITY OF THE RAYLEIGH MODEL 


In order to have the best chance of exhibiting useful- 
ness in forecasting, the set of Rayleigh variates with the 
best fit to the inflation adjusted ACWPs should be selected. 
The Kolmogorov statistic is the absolute value of the 
greatest probability difference between a completely speci- 
fied cumulative distribution and an empirical cumulative 
distribution. It 1S supposed to be compared to tabulated 
values of quantiles of the Kolmogorov test statistic to 
determine whether or not its value lies in the rejection 
region. In the case where both regression methods yielded 
Rayleigh distributions that passed the Kolmogorov test, it 
waS improper to draw conclusions about the quality of their 
fits to the empirical distribution based on the magnitude of 
the Kolmogorov statistic. Another measure was required. 


In least squares linear regression, the residual is 


R = Y-YBAR, (egn 4.1) 


and the error is 


в = Ул (едп 4.2) 


Additionally, 


2 


SST = SSR + SSE, (eqn 4.3) 


where 


sp 
SOR 


Sow = Error Sum of Squares. 


Total Sum of Squares, 


Residual Sum of Squares, and 


Finally, the correlation for least squares regression is 


ОБЕ РАВНОМ = (I—(SSEZ(SSRtSSE))).£*£5. (egn 4.4) 


The values of SSR and SSE are computed based on a regression 
equation that minimizes SSE. 
in the case of an ideal forecast, the Rayleigh variates 


would be equal to the corresponding inflation adjusted 


Figure 24. 2 Ideal Relationship Between ACWPs 
and Rayleigh Variates. 


ACHPs, anda plot of the ACWPs and the variates would look 


like tke plot in Figure 4.2, where all points lie on the 


iine Y - X. À measure that quantifies how well each set of 
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Rayleigh variates, Y, and the inflation adjusted ACWPsSs, X, 
fit the line Y = X would allow the Rayleigh variates with 
the best fit to be selected. Performing least squares 
regression on the empirical data and the corresponding 
Rayleigh variates would yield the correlation, a measure of 
the quality of fit. However, the correlation would be a 
measure of the quality of the frit to a line obtained by 
least squares linear regression and not a measure of the 
quality of fit to the line Y = X. As shown in Equation 4.4, 
correlation is computed based on the fraction of the total 
sum of squares that is due to the squared error about a line 
derived by least squares regression. The АСИР5 аге the Xs 
and the Rayleigh variates are the Ys. If the fit was 
perfect, the Rayleigh deviates would equal the ACWPs; there- 


fore, the ideal line is: 


YHAT = X. (есп 4.5) 


Consequently, the residuals аге 


R = YHAT-YBAR = X-YBAR, (eqn 4.6) 


and the errors are 


E = НА TARTAS (eqn 4.7) 


The fraction of the total sum of sjuares, SSR+SSE, that is 
due to the squared errors about the ideal line YHAT = X can 
be computed. This measure is called the pseudocorrelation 


(PT) апа is defined as follows: 
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PC = (1-(SSR/(SSR+SSE)))**.5. (eqn 4.8) 


The pseudocorrelation can range in value from 0 to 1. An 
ideal fit between the inflation adjusted ACWPsS and the 
Rayleigh variates would yield a pseudocorrelation equal to 
1: 

The magnitude of the pseudocorrelation was used to 
determine which set of parameters, estimated by the two 
regression methods, characterized the Rayleigh distribution 


whose variates best fitted each contract's subsets of infla- 


TABLE 3 
Regression Method Providing the Best Fit 


Кота Yr ІГ Тг YE Yr Yr Yr Yr Yr Yr 


Number тг, ЭГ 77-28 9 10 
1 ІЗ ТО ох о же ж а ж 
2 REJECTED 
3 Е 5 LS “Ж ж x 
4 HEN ШЕ ле по > 
5 REJECTED 
6 REJECTED 
7 FG IG IES) OS ie a 5% 
8 REJECTED 
9 MS голт ХЭС...» 

10 ШО ЕБИ ыж ко cts об 

11 Neal es жала DG FT +¢ 

12 ст > тота 5 5 ж 

13 тон», тааж 

14 ІР ТІС IG Ar Хх * E 

15 2G TG TG TG TCE IG LS ж ж ~ 

16 Ti OS в о Ei х 

17 Deu: at ВР => ж Ту 

18 REJECTED 

19 TG TG TG TG TG TG TG TG ж kx 

20 REJECTED 

21 REJECTED 
LS denotes least squares regression. 
TG ES three group regression. 


enotes within 1 year of the last 
reported ACWP. 


tion adjusted ACWPs. The regression method with the highest 


psuedocorrelation had the best fit. The better of the two 


methods is indicated in Table 3. 
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If the nolel has any predictive attributes, higher qual- 
ities of fit for a contract's subsets should be associated 
with a higher guality of fit for the contract's complete 
баса Set. This hypothesis was tested using Spearman's rank 


correlation coefficient described in (Ref. 5] asa test 


statistic. The formal statements of the hypotheses are as 
follows: 
Null hypothesis: The contract subset 


pseudocorrelations are inde- 
pendent of the, contract end 
pseudocorrelations; 


thesis: There is a tendency for 
A ee the larger values of the 
contract subset pseudocorre- 
lations to ре _paired_ with 
tne larger values of the 
contract end  pseudocorrela- 
tions. 


В-ВАМК Ү:А:В:С 

ATHIS FUNCTION USES A VECTOR, Y, AS INPUT. THE ELEMENTS 
nOF Y ARE RANKED IN DECREASING ORDER OF MAGNITUDE, THE 
ALOWEST RANK BEING ASSIGNED TO THE LARGEST ELEMEN?. THE 
a RANKING METHODOLOGY IS IN ACCORDANCE WITH SECTION 5.4 

a : : 


а 

A<Y([B<(+/(Yo.<Y)+(Yo. =¥ aC у) и 
ССА „х(До.=4))+%/4 Е ТРАСУ 
ReC[B11pY 1 


Rex SPEARRO 20318 225108 

aTHIS FUNCTION USES TWO VECTORS AND OF m LENGTH 
AAS INPUT. THE DTENGTAS OCF THE рит vectors MUST BE 
AGREATER THAN THREE AND LESS THAN THIRTY-ON THE 
AELEMENTS WITHIN EACH INPUT VECTOR ARE RANKED 

RAND SPEARMAN'S RANK CORRELATION COEFFICIENT IS 
aCOMPUTED. THE OUTPUT OF THIS FUNCT TONE SEITENOTEZENENT 
aVECTOR WHOSE FIRST ELEMENT IS THE .95 QUANTILE OF THE 
aSPEARMAN TEST STATISTIC FOLLOWED BY THE RANK CORRELATION 
aCOEFFICIENT. 
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Figure 4.3 Spearman's Rho 


The APL functions in Figure 4.3 computed Spearman's coeffi- 


cient, and the results of the test are displayed in Table 4. 
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The null hypothesis was tested at the 5 percent level, апа 
guantiles of Spearman's rank correlation coefficient are 
tabulated in {Ref. 5}. RHOHAT in Table 4 ıs the value of 
Spearman's statistic computed for each pair of columns under 
which it appears- RHO is the value of the test statistic. 
In each of tha 4 cases where there were enough ranks avail- 
able to apply the test, the null hypothesis was rejected. 
Therefore, the higher subset pseudocorrelations tended to be 
associated with higher pseudocorrelations for the conpiete 
data set. From this observation, it can be inferred that the 
better the derived Rayleigh variates fit the inflation 
adjusted ACWPs during a contract's life, the better the 
contract will fit tne derived Rayleigh parameters at its 
completion. 

Convergence of a contract's subset Rayleigh shape and 
scale parameters to the values for the complete data set 
would be an indication of the presence of predictive capa- 
bility in the Rayleigh model. The convergence information 
for each contract is displayed in Table 5 through the use of 
state vectors. The 4 possible states are defined as 
follows: 


0 Null Eee is rejected./Both a and K are 
not within 5% of their final values; 


1 Null ЗҮр са is rejected./Both a and K are 


within 5% of their final values; 


2 Null O E is accepted./Both a and K are 
not within 5% of their final values; and 


3 шэг 0604 15 accented Ti coi a and K are 
within 5% of their final values. 


The presence of 3s in a contract's state vector is the indi- 
cator of convergence of both Rayleigh parameters to their 
final values in Table 5. Only contract 19 had 3s in its 
state vector. This contract had the highest end pseudo- 
correlation of the 14 accepted contracts, and exhibited 
convergence in years 8 and 9. During a contract's life; 


however, the final values of the Rayleigh parameters are not 
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available, therefore, comparisons cannot be паде to then. 


It is possible, though, to make comparisons between the 


TABLE 5 
State Vectors for Convergence to Final Values 


eomssract Yr YC Yr Yr YC Yr Yr Yr Yr Yr 


Number 121232: 182 7-3 9 10 
1 2 2 ж ж х= жж g ж ж 
2 REJECTED 
3 оо 2 «2825 > жо ар 
y 0 2 2 2 uw MES x x xx ж 
5 REJECTED 
6 REJECTED 
7 IDO AED vo d x 
8 REJECTED 
9 QUUD X2 о Пк *. ok ke ж 

10 Ла; AMA жх x 
11 E Wm xx % ж + 
12 258050 ж. Ү/Ж ж ж 
13 2082 wk FT MM иск '» 
14 О 2 2 ж хх ж 
15 ша 929272 66 
16 2 27 x LE OUR hk! 27% 
17 Бан“ - ча ок ЕЕ 
18 REJECTED 

19 (ДИНО 0 0220-3131 3172 
21 БЕЛЕСТЕР 

21 REJECTED 


* denotes within 1 year of the last 
reported ACWP. 


previous annual anniversary's paic of Rayleigh parameters 
and the present anniversary's pair. These comparisons 
provide the basis for the state vectors displayed in Table 


Ө The states are defined as follows: 


0 Null hypothesis is rejected./Previous a,K pair 
is not within 5% of the present anniversary 
values; 

1 Null hypothesis is rejected./Previous a,K pair 
is within 5% of the present anniversary 
values; 

2 Null hypothesis is accepted./Previous a,K pair 


is not within 5% of the presnet anniversary 
values; and 


B Е оро egos 1s accepted./Previous a,K pair 
їп 57 ог the present anniversary 
values. 
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It is apparent from Tables 5 апа 6 that [ов (1152 ctae 


contracts, the Rayleigh parameters estimated early in a 


TABLE 6 
State Vectors for Convergence of Adjacent Values 


Contract Yr Yr Үг УЕ їг їг YL VE TT 


Num ber 1 2 3 + 5 6 7 M 
1 2 72 45 ЖА - - 
2 REJECTED 
3 20 0 2 2 томан 
Ц 0 2 2 2 хх ж = ни 
Э REJECH ED 
6 REJECTED 
7 2 2 2 2 * + * ағышы 
8 RETEC TED 
9 2 22 2 жж жж жасы 

10 2 2 2 «қ а Ел 
11 2 2 2 + % < Ще 
12 20 0 + Ұ ж бє HN 
13 2 2 % x El: ees Ber 
14 0 2 2 2 Ж x и | "= Lk 
15 0 0 0 02 222 201712 
16 2 2 x Ж ж ж HME 
17 2 2 ж = Ж хх ша E 3: 
18 Rew eae 

19 0 0 0 0 0 072 > 
20 REJECTED 

201 REJECTED 

* denotes within 1 year of last reported 
ACWP. 


contract's life were not useful for predicting costs. Only 
in Contract 19 was convergence exhibited, and it was not 
until 8 years after contract start and less than 2 years 
prior to the last reported ACWP. The predictive capability 
of the Rayleigh model for this set of 14 contracts was 
almost nonexistent. However, the result in Contract 19, the 
results of the application of the Kolmogorov test, and the 
encouraging behavior of the pseudocorrelation indicate that 
analysis of a larger number of contracts might lead to more 
positive results as far as predictive capability is 


Concerned. 
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The procedure used in the progression from Law histor- 
ical contract data to the state vectors can be summarized as 
follows: 

1) Adjust the raw ACWPs to constant year dollars; 


2) Transform the data in accordance with the 
requirements of the Rayleigh model; 


3) Perform least Squares and three Јгоџр_ . 
linear regression to eStimate the Rayleigh paran- 
eters; 
Ч) Apply the Kolmogorov test, first to the _. 
empirical distribution and the Rayleigh distribu- 
tion derived by least squares regression, then to 
the empirical distribution and the Rayleigh 
distributior derived by three group regression; 
D both c distributions pass the 
Kolmoqorov test, select the one whose variates 
best Iit the inflation adjusted ACWPs based on 
the highest pseudocorrelation; and 
6) Derive the state vectors. 
This procedure is implemented in a function called PROCESS 
listed in Appendix B. This function generates a matrix that 
displays the results at 11 points in the application of the 
Rayleigh model to the raw contract data. In Appendix C, the 
information summaries for all 21 of the contracts examined 


are displayed. 
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Ч. CONCLUSIONS 


The results of the analysis of the 21 contracts revealed 
that parameters of the Rayleigh distribution can be esti- 
mated such that they fit historical contract data. However, 
there was almost no success in using the modei in a 
predictive role. There is a chance that the poor predictive 
results could have been due to the small size of the number 
of contracts examined. This possibility is justification 
for continuing the investigation of the predictive capa- 
bility of the Rayleigh model using the PROCESS algorithn in 


conjunction with other historical contract data. 


APPENDIX A 
CONTRACT DATA 
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RAYLEIGH MODEL PROCESSING FUNCTIONS 
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TITAN 


R-INF PROCESS OC;OCI;A;B;AAKK;KV6789;PC67 

ATHIS FUNCTION USES À TWO COLUMN MATRIX, INF, AND A TWO 
aCOLUMN MATRIX, OC, AS INPUTS. EACH ROW OF INF CONSISTS 
ROF A TIME AND AN INFLATION ADJUSTMENT FACTOR 

aTHE FIRST ROW OF OC CONSISTS OF THE NUMERICAL 
aREPRESENTATION OF THE CONTRACT DATE FOLLOWED BY ZERO. 
aFACH SUBSEQUENT ROW IS COMPOSED OF THE NUMERICAL 
nREPRESENTATION OF THE REPORT DATE AND ITS ASSOCIATED RAW 
aACWP. THE CONTRACT IS PROCESSED THROUGH THE RAYLEIGH 
aMODEL. THE OUTPUT OF THIS FUNCTION IS A 24 ROW MATRIX 
ROF INFORMATION CONCERNING THE PROCESSING OF THE CONTRACT 
aBY THE RAYLEIGH MODEL. EACH COLUMN OF THIS OUTPUT 
aMATRIX, EXCEPT THE LAST ONE, CONTAINS 24 ENTRIES WHICH 
aSUMMARIZE THE PROCESSING OF THE SUBSET OF THE INPUT БАТА 
nAVAILABLE AT EACH ANNUAL ANNIVERSARY OF CONTRACT START. 
aTHE INFORMATION SUMMARY ON AN ANNUAL ANNIVERSARY WITHIN 
AONE YEAR OF THE FINAL REPORT DATE IS EXCLUDED. THE LAST 
ACOLUMN OF THE OUTPUT MATRIX IS AN INFORMATION SUMMARY 
AON THE COMPLETE SET OF DATA IN THE INPUT MATRIX. 
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ее: LSREGRES OCI 
Е ВГ1:1 


Э 00152) 
i] -RAYPARAM ТСЕЕСЕЕ5 ОСТ 


4[2 4 
ААКК<дЁ1 
"ЕДСН COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL’ 
‘ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE 2457! 
‘COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE! 
ıDATA SET. ZEROES DENOTE REJECTION OF THE NULL! 
LEYPOTHESIS IN THE KOLMOGOROV TEST.!' 
‘THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST! 
| SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
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SPACE1 

'THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED ЗҮ LEAST! 
'SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

8 1 ФАГ ч ;] 

SPACE1 
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Vo 71171271 221 
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SEACE 
"THESE ARE THE COMPUTED KOLMOCONO 2 SINISE TOE LEAST! 
"M E Nd GROUP RECRESSTONGIENESPECITUMEN ME 

Ф 5 


SPAGEL 

'IHESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOIING!' 
'ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES' 
aeg GROUP REGRESSION, RESPECTIVELY. ' 


SPACE1 
'THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAME- 
re Mer анин FOR LEAST SQUARESESSERECRESSUONE 
Ф 
2. siti ] 
рибе: ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAME- 
о o UE FOR THREE GROUP REGRESSION. 
7 1 41 
SPACE1 
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PSEUCORR OCI‏ و 


1 
АВЕ ТНЕ VALUES OF PSEUDOCORRELATION FOR LEAST"! 
„59 RES AND THREE GROUP REGRESSION, RESPECTIVELY. 

> ; 


CE1 
ıTHESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES' 
'REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, РОВ! 
ae ии HAVING THE HIGHER PSEUDOCORRELATION.' 
А : 
5РАСЕ1 
'THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
aa WITH THE HIGHEST PSEUDOCORRELATION. 
Ч 5 
7.341720: 
ker 
AL2 2u · | -Б5ТАТЕЏЕС ВСБ7 
 PÉESE ARE THE ТУО STATE VECTORS. IN THE E s 7ECTOR, 
, COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH' 
' PARAMETERS, AND IN THE SECOND, COMPARISONS ARE ЕСЕ ТО! 
2025 PRECEEDING PAIR OF ANNUAL "ANNIVERSARY PARAMETERS. 
Ч 
R<A 
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nm а ата тағ тағ тата таса тата ата Та И МИ МИ МУ УМ ИМ УУ КАН Зи Зуи“, 


The remaining functions in this appendix are called by 
the PROCESS functicn but are not displayed in the text 
of the thesis. 


R+KV PSEUCORR ОСПА ВЕРИ ЛО ОСОБЕ 
aTHIS FUNCTION e EÖUR ROW MATRIX, KV, AND A TW 


AOF KV CONTAIN " VECTORS" OF RAYLEICH SHAPE AND SCALE 
aPARAMETERS, RESPECTIVELY, DERIVED BY LEAST SQUARES 
aREGRESSION AND NOT REJECTED BY THE KOLMOGOROV TEST: THE 
aTHIRD AND FOURTH ROWS CONTAIN VECTORS OF RAYLEIGH SHAPE 
aAND SCALE PARAMETERS, RESPECTIVELY, DERIVED BY THREE 
aGROUP REGRESSION AND NOT REJECTED BY THE KOLMOGOROV TEST. 
aTHE FIRSI ВОМ ООС ое EBEN MORRE ENI h ЈЕ 


ATHE KOLMOGOROV TEST IS PASSED, FOR THE TWO REGRESSION 
aMETHODS, DECIDES WHICH METHOD YIELDS THE HIGHER VALUE, 
aLISTS THE RAYLEIGH PARAMETERS WITH THE НІСНЕР 
aPSEUDOCORRELATION, LISTS THE BEST VALUES OF 
aPSEUDOCORRELATION AND RANKS THEM: TRE OUTPUT IS A NINE 
AROW MATRIX WHOSE FIRST AND SECOND ROWS ARE VECTORS OF 
aPSEUDOCORRELATION VALUES FOR LEAST SQUARES AND THREE 
aGROUP REGRESSION, RESPECTIVELY. THE THIRD AND FOURTH 
nROWS ARE VECTORS OF INDICATOR VALUES FOR COMPARISON OF 
aPSEUDOCORRELATION BETWEEN LEAST SQUARES AND THREE GROUP 
aREGRESSION, RESPECTIVELY, WHERE 1 DENOTES HIGHER 
aPSEUDOCORRÉLATION WITH THE RAYLEICH PARAMETERS DERIVED 
aBY LEAST SQUARES REGRESSION AND O DENOTES LOWER 
aBSEULOCORE LATION WITH THESE PARAMETERS. THE SIXTH AND 


AND 
ASCALE PARAMETERS, RESPECTIVELY, HAVING THE HIGHER 
aPSEUDOCORRELATION. THE EIGHTH ROW CONTAINS A VECTOR 
AOF THE BEST PSUEDOCORRELATION VALUES. THE NINTH ROW 
en on VECTOR OF THE RANKS OF THE VALUES IN THE 
A . 


2 
A+3x((19)=19)0,xKV[1;]=KV[1;] 
Н<%4С208429.519(/1%4), цх1ї| (24)хУ14-14|10С11:11-9Ф0С1Г1:11-4 


3-1 
н 
2<1 


i Е Ч 


)+(AC5 5;]=2)xKV[3 4;] 
: 1220» 1999 
/AC83] 
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WO 
aCOLUMN MATRIX, OC INPUTS. THE FIRS? AND SECOND ROWS 


D 
AACWP. THIS FUNCTION COMPUTES THE PSEUDOCORRELATION, WHEN 


яоотллЕЕГЕГЕГЕЕІЕЕІГ Сосо о) оа) 01 1 11 1 NN INN NNNNNN PA A A S: EDS: ES. Pe PR EPR AAA 
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R+STATEVEC PC67:51:4:B:C:52:53:54 
aTHIS FUNCTION USES A 5% ROW MATRIX, PC67, AS INPUT. 
aTHE TWO ROWS OF PC67 CONTAIN VECTORS OF THE RAYLEIGH 
aSCALE AND SHAPE PARAMETERS RESPECTIVELY, THAT PASSED THE 
aKOLMOGOROV TEST AND HAVE THE HIGHER PSEUDOCORRELATION. 
aTHIS FUNCTION COMPUTES TWO STATE VECTORS HE FIRS? 
aSTATE VECTOR CONSISTS OF THE FOLLOWING STA ES: 
STATE O - NULL HYPOTHESIS IS REJECTED. /BOTH A AND K 
ARE NOT WITHIN FIVE PERCENT OF THEIR 
FINAL VALUES: 
STATE 1 - NULL HYPOTHESIS IS REJECTED./BOTH A AND K 
ARE WITHIN FIVE PERCENT OF THEIR FINAL 


VALUES: 
DID 2 NOLL HIPOTHESIS IS ACCEPTED./BOIH A AND K 
ЧА НОТ T WITHIN FIVE PERCENT OF THEIR FINAL 
STATE 3 - NULL HYPOTHESIS IS ACCEPTED./BOTH A AND K 
а WITHIN FIVE PERCENT OF THEIR FINAL 


ALUES; AN 
STATE u - ENTIRE CONTRACT DATA SET IS UTILIZED. 
THE SECOND STATE VECTOR CONSISTS OF THE FOLLOWING STATES: 
STATE NULL HYPOTHESIS IS REJECTED. /PREVIOUS 
ANNUAL A.K PAIR IS NOT WITHIN FIVE 
PERCENT OF PRESENT ANNIVERSARY VALUES; 
STATE 1 - NULL HYPOTHESIS IS REJECTED. /PREVIOUS 
ANNUAL A,K PAIR IS WITHIN FIVE PERCENT 
OF PRESENT ANNIVERSARY VALUES 
STATE 2 - NULL HYPOTHESIS IS ACCEPTED. PREVIOUS 
ANNUAL A,K PAIR IS NOT WITHIN FIVE 
PERCENT OF PRESENT ANNIVERSARY VALUES: 
STATE 3 - NULL HYPOTHESIS IS ACCEPTED. /PREVIOUS 
ANNUAL DIR IS DCPHIN FIVE PERCENT 
OF PRESENT ANNIVERSARY VALUES; AND 
STATE 4 - ENTIRE CONTRACT DATA SET IS UTILIZED 


очор рррррррррррррррррррррррррррррр 


THE OUTPUT IS A TWO ROW MATRIX WHOSE FIRST ROW IS THE 
RTRST STATE ЕСО AND WHOSE SECOND ROW IS THE SECOND 
БЕЛГЕ МЕ 

1<(PC67=0)[1; OS 233 

< PC67(1:]-. 67[1:])<РЕБСЕМТХ 1+9С67[1:] 

+ PC67T2:]- 115587655 PERCENT ZI PCO57[2:] 
2-2x(AA^BAS1)^^S1 

3-3х a 
5цеих (~51 ) ^лАлВ 
C+PC67_ 
ЗЕНИТ ЗЕ ЖОШ 

ерж 

250, 14РС67(1:1-219РС67(1 E 7/533 
В+0,(|1+РС57 21-7 19РС67(2:1)«РЕЕСЕМТх14РС67(2:1 
5242х(ДАВА81)А551 
TESE STAMAR 





Sueux(-S1)^A^B 
ВОТ ЕТИБ 53 +59 
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CONTRACT INFORMATION DISPLAYS 


ЭЭ 


Contzaet 1 
са реши а пе 


C1 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

1442 .0384 „0290 

E3387 .0U27  .0336 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

21319 22:24 22.Ч 

12.4 24.0 2.9 


THESE ARE THE VALUES OF THE KOLMOGOROV TEST STATISTIC. 
DEUS DS t S3" UO. 915 


ІНЕН АБЕ THE COMPUTED. KOLMOGOROV STATISTICS FOR LEAST 
о кво ДУО ТБНАБЕ СНОСЕ RECHESSION, RESPECTIVELY. 
"БЕ ,0885 ¿20616 
INS „07707 „2835 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTIVELY. 


11254771 
THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESESCTIVELZ, FOR LEAST SQUARES REGRESSION. 
14142 .0384 .0290 
2775 232715 252585 
THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 


TED 
КЕЛСЕГО IVELI, FOR THREE CGROUP REGRESSION. 
„ran, 10427 20336 
12.4 24.0 Г 


THESE ARE IRE VAEUES QF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE CROUP RECRESSION, RESPECTIVELY. 
3327 .8999 25581 
а 9575 23788 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
145 pmo HAVINC THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS, 
АКЕЛ ЕС СТТ ЕГ ИТІНЕ RICHEST PSEUDOCORRELATION. 
Р „0236 
Кеса 24.0 21115 


THESE eee ee TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 

y 


2 2 Ч 
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Contraet 2 
CH-53 


C2 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 

FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
0000 _.0168 _.0070  .0059 


:0000 7.0174 7.0073 .0046 


THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST 
A E БИНЕН ELI M poene ыы RESPECTIVOS 


.0 78.8 28.6 8825 


THESE ne THE VALUES OF THE KOLMOGOROV TEST STATISTIC. 
0.97570. S63 4074350 278 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
Se AND THREE GROUP RECRESSION, HESPECT ares, 
- 00.0052 72881 23 4122 .1664 
2: 0000 2.4634 2.5086 .1829 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTIVELY. 


0: ОО 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
EE нија за а FOR LEAST SQUARES REGRESSION. 
9000 0000 oe en 
o e • . Ч 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
HERE FOR THREE GROUP REGRESSION. 
. 000 2 ‚0000 о pube 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP Е RESPECTIVE Eee. 
„ОООО .0000 .0000 „812 
.0000 .0000 .0000 EET: 


THESE ARE INDICATOR VALUES, 1 DENOTINC LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSIÓN, FOR 
du A mri > НАУІМС THE HICHER PSEUDOCORRELATION. 


IHESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, WITH THE HIGHEST PSEUDOCORRELATION. 
828 ‚0000 29008 uM Е 


THESE ARE THE TWO STATE VECTORS. ITN THERET ПЕРДЕ 
COMPARISONS ARE MADE TO THE PINAL PAIR OF RAYLEICH 
PARAMETERS, AND IN THE SECON COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL "ANNIVERSARY PARAMETERS. 


000 4 
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Contract 3 
F- 18 


C3 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


ГНЕЗЕ АКЕ ІНЕ RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
шы AND TAREE СЛОНА АНЕ О ОШ, RESPECTIVELY. 
0516 _.0041 _.0020 .0057 .0053 .0049 


0554 "0012 7,0001 0839 .0051 .0050 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
АРА AND THREE GROUP REGRESSION, RESPECTIVELY. 

123.4-_ 991. 1- 22341873 777 1008.4 1054.8 

Тв 3674.0 2580m 12399. 1019.0 1071.2 


ІНЕ in THE AES ОГНЕ RN TES STATISTIC. 
USE ОРАО У 0.3641 70.318 70-281 02H 


ТИКЛЕ КЕ TEE TCOMEDRED ROEMOCOROV STALISTICS EOR LEAST 
ОО 2020 AND THREE CHOUP RECRESSION, RESPECTIVELY. 
„250° 1,2393 „7675 «2204 ,1330 .1392 
кез 1.0681 1.0188 3823 21451 „14071 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
a аша RECHSSSTON; RESPECTIVELY. 

1722 88. 01 1 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION 

0516 „0080 .0000 .0057 .0053 2.0049. 

12398 ІП 9728 10028797 105278 


THESE ARE THE ACCEPTED RAYLEICH SHAPE@AND SCALE PARAMETERS , 
ЖЕРЕЗСТТУЕСУ, POR THREE CRCUP RECRESSTON. 

‚0594 .0000 "0000 ОСО У ¿0051 39050 

113.1 E “0 107970? 102172 


THESE ARE THE VALUES OF “PSEUDGGORRE LATION FOR- LEAST 
SQUARES AND THREE GROUP REGRESSION, А 
.9601 .0000 .0000 .9776 .9867 
AS ODO 201000 „00 .3820 ‚8946 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
508 oe АВИИ THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVE wlla THE HIGBEST ESEUDOCORRELATION. 
0594 .0000 .0000 .0057 .0053 .0050 
lid .0 О 40077 100905 1027172 


THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEICH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
200080082829 
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Contract 4 
Бено 


Cu 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCERPT O E ГР 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

. 0298 .0237 “07093570078 2 ШИ 

‚0321 „0153 9041 7007 


THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 

3.2 TN 194.7 237.2 220572 

249.1 24141523 179.0 149.1 ا 


THESE ARE THE VALUES OE THE KOLMOGOROV TTE ПЕ. 
0:563 0,53 07399905313 "0*7 39 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS RETR TENT 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 
‚6652 .3243 748587928000 Е 
884843 „46848 „2882 2180 222249 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTIVELY. 

шог 1 


THESE ARE THE ACCEPTED RAYLEIGH 2 Н28 Е 2 2222 52212э Ба ЕА2 2 2213, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 
0000 .0237 “01209222 002292 . ure 
.0 110.7 14557772070 2 S3 E 


THESE ARE THE ACCEPTED RAYLEIGH SHIRE IND SCALE TPARAMETERSE 
RESPECTIVELY, FOR THREE GROUP KEC ОМ, 
.0000 .0000 .0119 .0094 .0087 
20 О Т7З 02 o 245.4 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 

SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
„0000 .9855 .9928 .9921 4459 
„0000 .0000 .9944 .9942 .97u2 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
Ны Еа? HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, WITH THE HIGHEST PSEUDOCORZBRATTON. 
«0000 7.0237 00000021 
‚О 110.7 17429924 m 


THESE ARE THE TWO STATE VECTORS IN TE ERSTE TOR; 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


2 28870 
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Contract 5 
FFG-7 


С5 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 

ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 

COLUMN FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
СЕТ. ZEROES DENOTE REJECTION OF THE NULL 

HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

.0000 _.0133 _.0053 .0006 .0008 .0045 

ое. 0233 0021 000: 0013 .0017 


IHRE IRE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND VO GROUP REGRESSION, 074027 

.0 ‚2 _19.4 275. 3 185 48.3 

‚0 E 1 2058520 11195 9 ПО 99.5 


DAE ER ооо ТНЕ VALUES OF THE с JE0V ПО ИО АТОС 
2842 0.519 0.409 0.349 0.309 0.28 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
ӘР Ма AND Baron CESUP REGRESSION, RESPECTIVELY. 
Oase 294333 2.0051 .860) .7398 .0647 
5: Не 12211: 41 1.3192 24553 ‚5982 .3698 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
Е REGRESSION, RESPECTIVELY. 

OSSD O OSO o 


THESE Wwe THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 
R ‚0000 ann 10956 ae > 


ТНЕБЕ ARE IHE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
КВ ЕТУ, КОН ТИНЕЕ СКЕООР REGRESSION. 
ЈЕ ‚0000 2 42 950 "800 = 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUNBESTZANDZUIRBENGKROUP REGRESSION, RESPECTIVELIÍ. 
000097 „ШОК .0000 .0000 .0009 .9088 
ӨШ „ОФ A.0000 .0000 ,0000” ,0000 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
ia ТЕПТЕ ТЕТІН THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESBEGERITVELLICNTIHOTHE- HIGHEST PSEUDOCORRELATION. 
i ER 2000 In ш з 


THESEN 2 TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEICH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
E 5 PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
O 0 
: 00 0 5 u 
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Contract 5 
FFG-7 


C6 

ÉACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVÉRSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

.0000 ..0uu8 _.0056 .0017 .0052 

‚0000 7.0392 7.0082 .0005 .0058 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

0 "ig “Se 136.6 64.6 

.0 71 14.3 408.6 70280 


THESE ARE THE VALUES OF THE KOLMOGOROV TES TESTA TEC, 
1.36 0.624 0.454 "0.375 02-715 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
2.000010.8503 2.0578 .5551: TEE 
2.0000 8.0462 2.8752  .9S307 Ея 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES 
AWD THREE GROUP REGRESSION, RESPECTIVELY. 

0 010171 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUZRES REGHESSENOME 
-0000 19005 m 000 Dr 


THESE ARE THE ACCEPTED RAYLETCR SHADE AND SCALE PANI ETEL E 
RESPECTIVELY, FOR THREE GROUP REGRESSION. 
21222 Denn u) "200 “2885 


THESE ARE THE VALUES OF BSEUDOCOREEEZZTONGEOR LEAS 
SQUARES AND THREE GROUP REGAESSITONS ПЕРЕСВЕТ 
.0000 .0000 .0000 .0000 .9599 
.0000 ,0000 .0000 70000 . (47 22 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
А а HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, WITH THE HIGHEST РЕ. 
“9096 и = “ЗЭР 
» • • . Ц 


THESE ARE THE TWO STATE VECTORS. ТМ 2 НЕ Е!НЄТ  0П 0 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


0000 ч 


6 1 


Contract 7 
FFG- 


C7 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


НЕСЕ ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SGUARES AND THREE CROUP REGRESSION, RESPECTIVELY. 

ЗЕР 0292 770132 0050” .0086 

.0441 .0300 .0130 {0049 .0070 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SRUARTEGEAIND THREE GROUP REGRESSION, RESPECTIVELY. 

14. 29 2777 uu. 37.4 
1627 2372 24.6 45.8 3515 


THESE ARE THE VALUES OF THE KOLMOCOROV TEST STATISTIC. 
UO O Т 0.409 0.34970 301 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 

SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
о перо „259 71830 
МСП СІЗ 15585 2918 .1111 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
а ыы REGRESSION, RESPECTIVELY. 

TENTI 


ТВ THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 

.1236 .0242 .0132 .0054 .0086 

14,1 20m 3 2627 чч. 8 37.4 


ДАНА АВЕ ЕНЕ ACCERTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESEECZIVELY, FOR THREE GROUP REGRESSION. 

2051 0900 —OT3O .0049 ,0070 

T5 19.2 25.6 45.8 375796 


ТИКЕ ARE ОЕ VALUES OF PSEUDOCORRELATION. FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
060: CONE” SBS ‚8765 9822 
9 3588 ,5530 .4682 „9536 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
sun ИЕ HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
Шы TR WITH THE HIGHEST PSEUDOCORRELATION. 
0441 „0300 .0132 .0054 .0086 
ШЕР? 113672 26727 4,8 37.4 


THESE Ane WO STATE VECTORS. IN ZHE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE PINAL BATRMORFRAYLEIGH 
PARAMETERS, AND IN THE SECON COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL "ANNIVERSARY PARAMETERS. 
22.2 
29202 2 u 
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Contract SS 
Harpoon 


С8 
FACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START EXCEPT FOR THE LAST 
COLUMN. FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE 110 TON OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARE AND THREE GROUP REGRESSION, RESPECTIVELY. 
0390 _.0040 .0148 
20487 7.0048 „0122 


THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST 
> o РО RASPECITVEBT., 


6 
-18: .6 7192.2 88.1 
THESE ARE THE VALUES OF THE KOLMOCOROV TEST STATISTIC. 
0.83 ЕО. UT 


THESE ARE THE COMPUTED KOLMOCOROV STATIS 012200 
SQUARES AND THREE GROUP REGRESSION, КЕРРИ ee 
1.8043 281257522 1310 
2.0893 28833 РУШИ 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AWD THREE GROUP REGRESSION,  ESPECTIVEL]. 


0 00 


THESE ARE THETACCEPTEDTRAYZEICH ПРЕ бан PARAMETERS, 
RESPECTIVELY, FOR LEAST EQUARES TREERZSSTON 
S ‚0000 er E 


THESE ARE THE ACCEPTED RAYLEICHZSHARZFANDSSCHDEREIRANDZ TEN, 
RESPECTIVELY, FOR TAREE CAOUP RE NITE 
Шы” on .0000 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE СКООР КЕСЕЕ55 ТО Kes eel 2. 
0000 209000973553 
„ОООО 0890 205000 


THESE ARE е VALUES, 1 DENOTING LEAST SQUARES 


REGRESSION AN DENOTING THREE GROUP REGRESSI p" FOR 
er и HAVING THE HIGHER PSEUDOCORRELATION 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, W WITH „ZHE HIGHEST PSEUDOCORRELATION. 

о а йг 
THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


0 0 ч 
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Contract 9 
Lamps Mk III 


Ca 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

¿0344 .0242 .0138 .0098 .0077 

SUBA 20261 -01:0 1 267 .0082 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

Бао 87:9 123.9 145.1 163.4 

62.0 87.1 КЕЗ 1 148.1 173.6 


THESE ARE THE VALUES OF THE KOLMOGOROV TEST STATISTIC. 
027089909583 023981 02338 0.281 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
SOME «2465 .1563 .0931 .1688 
ЫЫЫ 2091 ,15137 .0793- 1903 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AWD THREE GROUP REGRESSION, RESPECTIVELY. 

шэг! 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 

BUS ‚0212 20738 — 0098 .0077 

Боб ug 123.9 145.1 163.4 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
HESDECITVEDP, FOR THREE CROUP RECRESSION. 

woe 0241 -0140 .0107 20082 

62.0 E] 118,1 188,1 173.6 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 
SENE 56603 — 32822 ‚9822 23853 
ПӘЛЕ” "ӘБ 9721 .9874 _.9773 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
DE dr HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, WITH THE HIGHEST PSEUDOCORRELATION. 
ШЕШ 26:12  .0138 .0107 270077 
62.0 била 123.9 1:8.1 163,4 


THESE ПЕ THE TWO STATE VECTORS. IN THE FIRS? VECTOR, 

COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEICH 

PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 

TE, PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
2282 - 


2 2224 
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contracti 
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С10 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 

FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 

АТА нието ІМ THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
e. AND CREE GROUP REGRESSION, RESPECTIVELY. 

.0904 ‚019 01735. „077% 

„1175 "0100 .0108 .0108 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
Sa AND THREE GROUP REGRESSION, RESPECTIVELY. 

T3 2.7 69.1 2.8 

22.0 66.3 653 b 


THESE ARE ic VALUES od THE KOLMOGOROV ZEST STATTS TICE 
0.624 0.454 0.375 0.30 


THESE ARE TRE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, KES CC EEEE 
22617 .2805 арена аа 
1753 г.527 220101 . ээ 


THESE ARE THE KOLMOGOROV INDICATOR AES 1 DENOTING 


ACCEPTANCE AND 0 DENOTING REJECTION R LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTÍVEL?. 
тоя 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES RECRESSION. 

.080u .0199 .0135 .0114 

тэ 9227 69.1 72.8 


THESE ARE THE ACCEPIED RAYLEIGH SHAPE AND SCALE PARIMET TEROR 
RESPECTIVELY, FOR ТНКЕВ СКООЕ” ЕЁё Te): 

.1175 .0000 .0108 .0108 

22.0 .0 6315 Сао 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 
„9255 .9806 212 22”2 214813 
. 9623 .0000 .9474 .9637 


THESE ARE „ZUDTCATOR VALUES, 1 DENOTING LEAST SQUARES 
EGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
ТНЕ METHOD HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
о MTS d PU PSEUDOCORRELATION. 


22530 92.7 са 221 8 | 
THESE ARE THE TWO STATE VECTORS: INE T E ОЛ EOS 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
E PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


5 5 5 u 


65 


Contract 11 
Lamps Mk III 


C11 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

homer 22253 22202157 20115 

59750257. 10219 20121 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
Se AND THREE GROUP N. RESPECIIVELY. 
ES 20. E 20.6 22. 
8: 2 2014 17.9 18. 8 


THESE ARE THE VALUES 921 THE KOLMOGOROV TEST STATISTIC. 
0 705r 33707397 0. 3 


THE ERRE THE COMPUTED KOCMOCOROV STATISTICS FOR LEAST 
САЛЕ АМО НОВЕ СКОР REGRESSION, RESPECTIVELY. 
2222 2397 „11029“ „159Ц 
ООО 220975 1158 181: 


THESE ARE THE en INDICATOR VALUES, 1 DENOTING 


ACCEPTANCE AND 0 ING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION. RESPECTIVELY 
иг! 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARZS REGRESSION. 

ET ORS 0215 011 

Ec 2 20.6 227 


IEE TARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
KESSEL IVELI, POR THREE GROUP KREGAESSTION . 

ӘМБЕ” 20267 0219 ,0121 

522 20.4 17.9 18.8 


ТИЕБЕ ARE THE VALUESSOF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 
-9504 .9846 .9892 .9689 
LA 172011. 9751 ..8867 


THESE ARE INDICATOR VALUES, 1 ааа LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
E сао HAVING THE HICHER BSEDDOCORRELATTON. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 

КЕБЕБІТУТЕНШУ/ГІН ТНЕ НІСНЕ5Т PSEUDOCORRELATION. 
Инал та 772150 .0115 
6.2 20.1 205 2 / 


THESE ARE THE TWO STATE VECTORS. ІМ THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


27222428 
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С12 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


ESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
500455574 AND THREE GROUP REGRESSION, RESPECTIVELY. 
.0472 _.0059 _.0005 .0060 


0534 .,0041 .0032 .0055 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND_THREE CROUP REGRESSION, RESPECTIVELY. 

21.5 7.3 ВИШНА 47.5 

TOS 798.2 118.5 1023 


THESE ARE THE VALUES OF THE KOLMOGOROV TEST SE 
0.708 0.583 0.391 0.301 


THESE ARE THE COMPUTED KOLMOGOROV STATISTIGSRIORZZERASTE 
cr AND THREE GROUP REGRESSION, RESPECTIVELY. 
021 ЛЕ От Вы 
:2632 2413 1.586 „Пако 


THESE ARE THE KOLMOGOROV INDICATOR VALUES. 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEA AST SQUARES 
AND THREE GROUP RÉCRESSION. RESPECTIVELY 

1 
10-01 


THESE ARE THE ACCEPTED RAYLEIGH SAAPL AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 
ere -0000 melee “eee 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR THREE CHOUP RECECE Те 

.053u .0000 .0000 .0055 

10725 ‚0 20 LOLS 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP и ME RESPECIIVEL!. 
8931 290009 OOOO. 
9000 .0000 .0000 "9878 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REG&ESSI N, FOR 
5 и HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY WITHE TERN rua PSEUDOCORRELATION. 
.0534 .0000 .0000 .005 
1025 .0 30 21825 3 


THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEICH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ÀNNIVERSARY PARAMETERS. 


5 0 0 u 
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Contract... 13 
ТАСТА 


Gale 
EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 

(539 02366 70180 

„О .0376 .0181 


THESE ARE TRE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

11113 15.4 тэг! 

12:13 15.6 15.3 


THESE ARE THE VALUES OMETHE KOLMOGOROV TEST STATISTIC. 
0.708 0.483 0.349 


THESE ARE THE COMPUTED SKOLMOCOROY STATISTICS FOR LEAST 
SWDARBS ANDMIHREFFCHOUF RECHESSZTON, RESBECTIVEL]Y. 
s9050 -1986 270697 
Ме и 1611 21955 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AL ee GROUP REGRESSION, RESPECTIVELY. 

1 


ISE АКЕ ТНЕ ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
ПО СТИЕВ:, FOR LEAST SQUARES REGRESSION. 

езі 12014856 24550 

119 15.4 19,1 


THESES IHE THE ACCEPTED RAYEETCH SHAPE WAND SCALE PARAMETERS, 
KEDE TVEL S FOR THREE GROUP RECRESSTON. 

20513 0876 05871 

123 19.6 18.3 


THESE AREMBNE:. VALUES OF ¡ESEUDOGORRE LABEON FOR LEAST 
SQUARESFANDBIEREESCHOUF HEGHE Savon, RESPECTIVELY. 
.8908 .9644 .9499 
о. 08 


THESE ARE INDICATOR VALUES, 1.DENOZING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSI N, FOR 
205 цаа HAVING THE HIGHER PSEUDOCORRELATION. 

il 


THESE ARB SIGE RAYLEIGH ЅПАРЕ AND SCALE PARAMETERS, 
RESEECTIVE me wWilh THEWATCRES? PSEUDOCORRELATION. 
OSG Ub «0130 
ТА 19.5 19.1 


THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR, 

COMPARISONS ARE MALE TO THE FINAL PAIR OF RAYLEIGH 

PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 

THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
00 


22 4 
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Contract 14 
Tomahawk 


С1Ч 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, ПЕРЕСВЕТ 

. 0000 20122 20220222 0 08 2 200795 

402000  .0131 .0238 TORUD m 0055 


THESE ARE THE RAYLEIGH SCALE PARAMETERS TD 2 2 22008Штё7 772100 
SQUARES AND THREE GROUP RECRESSION, RESPECTIVELY. 

‚0 146.5 1372.08 159 173.1 

. О 144.1 1373 158.83 184.1 


THESE ARE THE VALUES OF THE KOLMOGOROV TE ТЭ 2 7 
0.975 708563 0.4520, 302207. 292 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS EOR ZEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
2.0000 „5226 722946 CS d SIS 
2.0000 .4986 .1734% 208939” 21375 


THESE ARE THE KOLMQCOBROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES 
AD Ы REGRESSION, RESPECTIVELY. 

Da Cerco 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE WAND SCALE РАДИВ. 
RESPECTIVELY, FOR LEAST SQUARES ВЕСНЕ В. 
.0000 .0122  .0126 7.0090 20959 
„0 146.5 13726. 19395 179 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR THREE GROUP REGRESSION. 
.0000 .2131 .0138 92020 79000 
.0 1945.1 1333 71:12: TS 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP ДЕС ЕЕВС 2106 
.0000 .8556 .9169 .9266 .9298 
„0000 .8864 .9303 .8537 .9529 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSI VN, ВОН 
u E HAVING THE HICHER PSEUDOCORRELATION. 


THESE ARE THE ЕДҮГБЕГТСН 5НАРЬ 0 502250: 10022117 
RESPECTIVELY, WITH THE HIGHEST Е эт 0ёЄг 2200. 
‚ 0000 -.0131--20133 ЛЕ 
¿0 144,1 133.3 T5855  18' P 


THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


0 2 2 2 8 
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Contract 15 
Tomahawk 


215 


ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 

A = ZE OES DENOTE EJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE ТНЕ НАҮГЕТСН SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
ал 0000” .0000 .0028 _.0019 20027 .0024 .0020 
209959. (0000 202000 ‚0086 .0006 .0027 „0030 .0019 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

‚О 0 .0 14,6 38.3 307 1 51.5 Ege 
.0 .0 .0 47-3 84.2 48.3 59.6 9228 


THESE ARE TRE VALUES OF THE KOLMOGOROV TEST STATISTIC. 
io ISO OZ AO ESO, 375 0.327 0.281 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
O? 000 2.0000 2.0312 24777 „20509 „2798 .2438 
27218082 2.0000 2.0000 8.9176 1.2730 .2970 .3u76 .2u22 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTIVELY. 

02201 171 

100101 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 
.0000 .0000 .0000 .0000 .0000 .0027 .0024 .0020 
.0 20 ‚О .0 ‚ 0 501 SJ 33.1 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR THREE GROUP REGRESSION. 

.0000 .0000 .0000 .0000 .0000 .0027 .0000 .0019 

0 0 MO .0 O om .0 52.8 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SUITES AND THREE GROUP REGRESSION, RESPECTIVELY. 
сг 10022 20000” 20000”-239827 .9989 ,9776 
О о: ООО .0000- 20000” .9972 .0000 .9718 


THESE ARE INDICATOR VALUES, 1 DENOTINC LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
ou A ean Cae THE HICHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
HES wey ATA THE “HIGHEST PSEUDOCORRELATION. 
20899529900 КОСО .0000 .0000 „0027 #.0024 .0020 
.0 .0 .0 ‚0 -0 48.3 51.3 сз. 


ТИКСЕ ARE ZHE TVO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEICH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
IHE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 

ON 0 224 


000002 2 4 
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Contract 16 
Tomahawk 


CTG 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR = 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

‚1968 20929 20245 

„1559 .0341 .0284 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
14.4 2825 27.8 


THESE ARE THE VALUES OF THE KOLMOGOROV TEST STATISTIC. 
0.624 0.454 0.361 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVEDTA 
21412 ‚1577 722303 
21287 722549772005 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTIVELY. 

10413! 


THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 

«1868 458240770305 

125 227-1 30720 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR THREE СКОР КЕСАРА en. 

„1959 0351 .0284 

14.4 26.3 27.8 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
8880 «9. 
.9416 .9478 .9640 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
286 иал HAVING THE HICHER PSEUDOCORRELATION. 


uo 


IHESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, WITH THE HIGHEST PSEUDOCORRELATION. 
‚1959 2,022 77203282 
14.4 272: 3920 


THESE ARE TRE TWO STATE VECTORS. їН2 2501-1707: 07220 

COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 

PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 

THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
22 4 
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САС 
EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE TRE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

зоо .Csolt — 0278 

- (25 2. 0380.  .0388 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

21.7 46.7 цц. ц 

23.1 48.1 ЕЕ 


ТИББЕ ШЕ THE УАБЈЕБ ОВЕТНЕ KOLMOGOROV TEST STATISTIC. 
ТИЕР, 83709361 


ИЕ О 2 ЇНЕ COMBUTED KOLMOCOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
ЛАП 21208272” 22223866 
КОША „1132. .2901 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
er E GROUP REGRESSION, RESPECTIVELY. 


Tel СТ 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
Res ee J VEG, FOR LEAST SQUARES REGRESSION. 

О .0278 

Z2 u6.7 44,4 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
КЕШЕС ЕО. FOR TRREE GROUP REGRESSION. 

L773 038 008 

28.1 u8.1 39.9 


THESE AmENPHE VALUES OF PSEUDOGORRELATION FOR LEAST 
SQUARBO AND THREE GROUP RECRKESSION, RESPECTIVELY. 
VICE Ol II5 
78425. 8102. 726395 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
THE METHOD HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPEGITIVERZENWITH THE HIGHEST ESEUDOCORRELATION. 
ЖЕ За БОР .0278 
28.1 58.1 цц, 


Е ЛЕУ ЛЕ TVO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
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C18 

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE НЕМЕСТТОМ ОБЛ 227 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVEL.. 
. 0000 _.0296 770005700075 


»0000 .0307  .0000) 70499 


THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST 
SOULE И ЕР CHOC? e RESPECT IV. 


20 1.5 18032.8 50.9 


THESE ARE THE VALUES OF ТНЕ КОБМОСОКОУ ТЕЛА СТАТИ 
1.36 0.708 0.38 35 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, KESET ЛИ 
2.0000 5.8239 33999 „Лина 
2.,0000-6.2183 772338 62 2 910 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSION, RESPECTIVELY. 

0.0 0 1 


THESE ARE THE ACCEPTED RAYLEIGH SHARE AND SCALE РАШ ДМ НЕЛЕ СЕ 
RESPECTIVELY, FOR LEAST SQUARES REGHESSTON. 
"25 902 99009 "ЦЕ 


THESE ARE THE ACCEPTED BAYLEICHTZSHABETANDZESCHLEWPARDNETER SZ 
RESPECTIVELY, FOR THREE GROUP eG oe. 
ОВО "9222 a SD DEI 


THESE ARE THE VALUES OF PSEUDOCOBRERATTONTZEORZERAGE 
SQUARES AND ТНЕЕР СНООР RECKESSI ON ИВО НЕА е 
0000 .0000 .0000 .4719 
„0900 2.090007 0010” 237124 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSI М, FOR 
De a HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHARE AND SCALE T ETERS 
RESPECTIVELY, WITH THE HIGHESTIRSEUDOC OT E 7G) 
и“ н: м DUAE 


THESE ARE THE TWO STATE VECTORS. ТОЛО 2 11200 

COMPARISONS ARE MADE TO THE FINAL РА и 

PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 

THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
0004 
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EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 

ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 

COLUMN FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
SET. ZEROES DENOTE REJECTION OF THE NULL 

HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

[OU 01797710: .0013 „0017 .0017 #0016 19 
.0 .0165 .0044 0003 10011 .0016 10018 00/18 “001 18 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP cu rra ПзОГРЕСТЧМ ГҮ. 

525157 5530. 2 235,52 1028. 2003532 1062, 5 984,4 
Om iors 07 60 "6288.27 a? 5. 1077. 2 1096.4 1059.5 1084.7 


IHESE ARE THE VALUES OF ЕНЕ алга т TESI STATISTIC: 
Oan DIGS OSL GEG 0.375 O. 327 0.29" 0,269 0.25 0.227 


THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST 
QUAES MND THREE GROUP REGHESSION, RESPECTIVELY. 

2. 5 Ом: 359309934057 "760767 25882 2812 711448 .072 
ООО ОМ 520 0220 3883 5577 (8107 .2591 .1599 .078 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP RE REGRESSION, RESPECTIVELY. 


1 
5 


O 0 00 
00 O (Ова 1 
ТЕБА ЛЕТНЕ ACCEPTED RAXLEPGH SHARES AND SOALE PARAMETERS, 
RESPECTIVELY, РОБ LEAST SQUARES RECRESSION. 
шог 10001222 20009 , 02 ‚ООШ .0016 .0019 
„О ‚ О „0 • О ~ 0 20 0 1062.5 984.4 
ТИШЕ ЛЕ ОПЕ ДССЕРТЕрР ПДҮБЕТСН SHARE AND SCALE PARAMETERS, 
RBESFECIIVELY, EOR IHREE GAOUP RECAESSION. 
20005 2900 —2000 2000 2000 0007 „0008 .0018 .0018 
‚0 . О . O 20 . 0 .0 1036.3 1059.5 1084.7 


MESE ARE TE VALUES OF PSEUDOCOREELATION FOR LEAST 
e NES WD TERBE GROUP RECRESSION, RESPECIIVELZI. 


.000 .000 2000 • 000 - 900 . 000 ‚8687 23776 

· 200 ‚ ООО 241071) 2000 OOO 000 5760 .9920 93964 
THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 

REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 


THE METHOD HAVING THE HICHER PSEUDOCORRELATION. 
(5 050”0”0 0272-2 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 

а pears With THE HIGHEST PSEUDOCOHRELATION. 
. 00 ОО S000 7000 200022 0018” .0018 «.0018 
25 „О .0 ‚О ‚О OO За 1059.5 1084.7 


THESE ADE LINO STATE VECTORS. LN THE FIRST Ол» 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIG 
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING с OF ANNUAL ANNIVERSARY PARAMETERS. 

U UO OO TU O ST 3 

(860707 0”(707203 M 
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220 
EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 

A SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES 4 AND THREE GROUP REGRESSION, RESPECTIVELY. 

0000 -.0182 77020505904 

.0000 7.0182 7.0034 "0046 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVEDEBY LEAST 
SQUARES AND_THREE GROUP 1411 RESPECTIVE 

‚0 213.8 68.5 112. 

‚0 13.6 “UNAS 129. 2 


ТН ARE THE VALUES OF THE KOZMOGOROVFTESTESZTATISTZG, 
.852 0.519 0.43 0.338 


THESE ARE THE COMPUTED KOLMOCOROV STATI TT E ea, 
SQUARES AND THREE GROUP REGRESSION, Heo 2c. 4 
2.0000 2,6261 ОР АСЕТ 
2.0000 2.6290 1754812456 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES 
AND THREE GROUP REGRESSTON, RESPECTIVELY. 

0001 


THESE ARE THE ACCEPTED RAYLEICHZSHIBE AND MOGALE PARAMETERS, 
RESZ SCIES FOR LEAST SQUARES REGRESSION 
.0000 .0000 .0000 .0088 
‚О «0 20” TRAS 


THESE ARE THE ACCEPTED RAYLEICH SHATE AND SCALE | 
REST ИВЕ FOR THREE Cae REGRESSION. 
.0000 .0000 .004 
"a . О 0 15 2 


THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

. 0000 .0000 .0000 .9098 

„0000 .0000 0000 .8978 


THESE ARE A VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
re a id HAVING THE HIGHER PSEUDOCORRELATION. 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, WITH THE RICHEST PZSZUDOTOZEZEDATTUN. 
ди. ‚0000 50008 ТООН 


THESE ARE THE TWO STATE VECTORS. IN THER T И 
а ARE MADE TO THE FINAL PAIR OF RAYLEICH 
PARAMETER AND IN THE SECOND, COMPARISONS ARE MADE TO 
E PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 


0 0 0 u 
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EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL 
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST 
COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE 
DATA SET. ZEROES DENOTE REJECTION OF THE NULL 
HYPOTHESIS IN THE KOLMOGOROV TEST. 


THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 
2205: 40200273” 20004 
„1083 7.0280 _ 0030 


THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST 
ош THREE GC REGRESSION, НЕБРЕСТ 8 0 


233 вн ие 


THESE ARE TRE VALUES OF THE KOLMOGOROV TEST STATISTIC. 
0.409 0.281 0.215 


ZHBSEWALE THE COMPUTED KOGMOCOROV STATISTICS FOR LEAST 
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY. 

2. ҮЗ ТИСЕ ОЗІ, 0863 

4.4753 5.2966 1.7648 


THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING 
ACCEPTANCE AND O DENOTING REJECTION, FOR LEAST SQUARES 
ANG AE EE GROUP REGRESSION, RESPECTIVELY. 

000 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. 
. 0000 un .0000 


THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, 
BESEBCTIVELY, FOR THREE GROUP REGRESSION. 
.0000 020 .0000 


PHESE SARE THE VALUES OF PSEUDOCORRELATION FOR LEAST 
БОП АЛО КЕЕ GROUP REGRESSTON, RESPECTIVELY. 
20007” ОООО 20000 
.0000 .0000 .0000 


THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES 
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR 
THE METHOD HAVING THE HIGHER PSEUDOCORRELATION. 

o0 O0 


THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, 
LE BEC TET WITH THE HIGHEST PSEUDOCORRELATION. 
. 0000 ee . 0000 


THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR, 
COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH 
PARAMETERS. AND IN THE SECOND, COMPARISONS ARE MADE TO 
THE PRECEDING PAIR OF ANNUAL ANNIVERSARY PARAMETERS. 
ооч 
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